It is well established that oestrogens can stimulate prolactin (PRL) 
INTRODUCTION
There is considerable evidence supporting a role for vasoactive intestinal peptide (VIP) in the regulation of pituitary prolactin (PRL) secretion (Kato et al. 1978 , Vijayan et al. 1979 . Although much previous work was primarily focused on hypothalamic VIP (Koshiyama et al 1987 , Murai et al. 1989 , the finding of VIP synthesis in the anterior pituitary by amino acid incorporation studies ) has resulted in growing interest in its origin and local action. In vitro studies have shown pituitary VIP to have a paracrine or an autocrine role in the regulation of PRL release , Nagy et al. 1988 , Lam & Reichlin 1989 .
We have previously shown that VIP gene expression in the rat pituitary is characterised by an almost equivalent abundance of two transcripts, 1-7 kb and 1-0 kb in size. These are generated through the use of alternative polyadenylation sites located in the 3' untranslated region (UTR) and are distinguishable by specific probes complementary to the region between the polyadenylation sites (Chew et al. 1991) . Chronic oestrogen treatment results in dramatic up-regulation of VIP transcripts in the rat pituitary (Lam et al. 1990 , O'Halloran et al. 1990) , and although both VIP transcripts are potentially translatable (Chew et al. 1991) , the 1-7 kb transcript exhibits greater instability (Signs et al. 1993 , Chew et al. 1994a ), suggesting regulatory importance.
Early localisation studies have indicated the presence of VIP in the rat lactotroph (Morel et al. 1982 , Nagy et al. 1988 ). Colocalisation of VIP and PRL immunoreactivities was reported in a small number of anterior pituitary cells of hyperoestrogenised rats (Steel et al. 1989 , Köves et al. 1990 ). This finding, however, was not confirmed using a novel VIP antibody (Carrillo & Phelps 1992) . Since VIP-producing neurones of the paraventricular nucleus (Mezey & Kiss 1985 , Ceccatelli et al. 1989 (Fort et al. 1985 (Cooke et al. 1980 ). The GH probe was a 45-mer complementary to bases 1411-1455 of the rat GH gene (Barta et al. 1981) . The pituitary glycoprotein a-subunit probe was a 50-mer complementary to bases 226-275 of the rat glycoprotein a-subunit gene (Godine et al. 1982 Hybridisation and detection After air-drying, each tissue section was hybridised with 1 x 10' c.p.m. radioactive probe and Long non-radioactive probe in 10 pi hybridisation buffer under parafilm coverslips for 16 h at 47°C in 10 ul hybridisation buffer in a humidified chamber. After hybridisation, coverslips were removed in 1 x SSC (0-15 M NaCl and 0-015 M sodium citrate, pH 7) and incubated at 37°C for 30 min in RNase buffer (0-5 M NaCl, 10 mM Tris-HCl, pH 8, NaEDTA, pH 8 and 0-1 mg RNase A/ml) to reduce non-specific back¬ ground. Slides were then washed in four changes of 1 x SSC at 55°C for 15 min each, followed by a stringent wash in 0-l x SSC for 30 min at room temperature. The slides were rinsed twice in distilled water before being transferred to PBS (0-01 M so¬ dium phosphate buffer, pH 7-4 and 0-9% NaCl) and incubated for 5 min each in PBS and PBS containing 0-1% saponin (w/v). Each section was incubated with 50 ul PBS containing 0-1% saponin, 1% BSA and 3 U antidigoxigenin-peroxidase conjugate, Fab fragments/ml (Boehringer-Mannheim) under a parafilm coverslip at 37°C for 2 h in a humidified chamber. After the incubation, the parafilm coverslips were removed in PBS and the sections washed three times in PBS for 5 min each and equi¬ librated for 5 min in 0-1 m sodium acetate, pH 6, before incubation in freshly prepared DAB solu¬ tion (0-1 M sodium acetate buffer containing 0-5 mg 3,3'-diaminobenzidine tetrahydrochloride/ml, 2 mg D-glucose/ml, 0-4 mg ammonium chloride/ml and 0-01 mg glucose oxidase/ml) in the dark for 20 min, after which they were incubated in 0-1 M sodium acetate buffer for 5 min. For the detection of GH mRNA, visualisation was enhanced with 0-063 m nickel ammonium sulphate in the DAB solution.
The slides were rinsed three times with water and dried well before being dipped in 1% Collodion solution in amyl acetate (EM Sciences, Fort Washington, PA, USA). After drying, the slides were dipped in Ilford K5 emulsion diluted to 1:1 with deionised distilled water containing 1% glycerol. Slides were exposed for 5 (3' VIP) or 7 days (rVIP) at 4°C and then developed in Kodak D19. As a control for non-specific reaction products, the same procedure was followed using probes for both PRL and GH mRNAs but omitting the antidigoxigenin-peroxidase antibody. No Figure 2 shows the colocalisation of radiolabelled VIP cDNA probe with digoxigenin-labelled PRL probe. These VIP-positive cells appeared to constitute only a small population of lactotrophs. This colocalisation was reproducible with the 3' VIP probe specific for the 1-7 kb VIP transcript (Fig. 2) (Chew et al. 19946) . Although the levels of both l-7kb and 1-0 kb VIP transcripts are increased upon chronic oestrogen administration in vivo, removal of this stimulus results in preferential down-regulation of the 1-7 kb VIP mRNA. A similar observation of differential regulation was also observed following serotonin depletion in vivo (Signs et al. 1993 ) and in pituitary expiants (Chew et al. 1994a) . This has been shown to be due to the greater instability of the l-7kb VIP transcript (Chew et al. 1994a) and recently pituitary cytoplasmic proteins have been shown to bind specifically to the VIP 3' UTR which may be involved in the regulation of VIP mRNA stability (Wolford & Signs 1995) . These observations suggest that the l-7kb VIP mRNA, by virtue of its sensitivity to down-regulatory signals, may be physiologically more important than the 1-0 kb VIP mRNA. We have therefore also generated an RNA probe specific for the l-7kb mRNA for use in our in situ hybridisation experiments.
Using a dual-probe in situ hybridisation pro¬ cedure to simultaneously localise VIP and PRL or GH mRNA, our results provide the first demonstration of VIP mRNA in a small population of lactotrophs, and not in somatotrophs, of chronically oestrogen-treated male rats. This finding suggests that VIP peptide, which has been colocalized with PRL by immunocytochemistry (Steel et 
